Comparison of pharmacokinetics of cyclosporine A in cadaveric and living-related renal transplant recipients and in an experimental rat model of renal failure.
To elucidate the differences in the cyclosporine A (CyA) PK between cadaveric and living-related renal transplantation (CRT and LRT, respectively) recipients, a retrospective cohort study of clinical PK was conducted. Data from 80 patients who received LRT (n=75) and CRT (n=5) over 4 years were included. The incidence of acute rejection in CRT recipients was over 5 times higher than that in LRT recipients. On day 14 after transplantation, the area under the blood concentration versus time curve (AUC) per dose up to 4 h in CRT recipients was 65.3 % that of LRT recipients, however, there was no difference in the blood trough levels. Unlike LRT, renal failure derived from long ischemia time was observed in CRT recipients, and it is speculated that renal failure affects the PK of CyA. Moreover, we performed intravenous. (i.v.) and intraduodenal (i.d.) PK studies of CyA using renal failure model rats prepared by renal ischemia-reperfusion (RIR rats). There were no differences in PK profiles after i.v. administration of CyA between RIR and control rats; however, AUC up to infinity (1.81+/-0.18 microg.h/ml) in RIR rats after i.d. administration was significantly lower than in control rats (5.01+/-1.78 microg.h/ml). In addition, the absorption of CyA and midazolam, an ideal probe for CYP3A, from the intestinal loop in RIR rats was significantly less (69.8% and 42.8 %, respectively) than in control rats. These results suggest that the contribution of intestinal metabolism by CYP3A to decreasing CyA absorption in RIR rats is significant, namely, there is a possibility that the reason for poor absorption of CyA in CRT recipients is increasing intestinal CYP3A activity is maybe renal injury derived from long renal ischemia. The results of this study provide a useful information for therapeutic drug monitoring of CyA in CRT recipients.